When rats adapted to a stock diet were fed on various high carbohydrate diets, the hepatic activities of glucose-6-phosphate dehy drogenase, malic enzyme and acetyl-CoA carboxylase were more greatly increased by fructose than by any other carbohydrate. Even in the diabetic state, the enzyme activities were somewhat increased by fructose feeding. 
increased by fructose than by any other carbohydrate.
Even in the diabetic state, the enzyme activities were somewhat increased by fructose feeding. It is well known that fatty acid synthesis is regulated in response to the hormonal and nutritional states of animals (1-3). Many studies have shown that insulin is involved in the induction of lipogenic enzymes (4-7) and feeding rats on fat-free/high-carbohydrate diets increases hepatic lipogenic enzymes (8-11). However, the effects of carbohydrates on lipogenic enzymes are not always consistent with each other. Dietary fructose has been shown to be as effective as glucose in fatty acid synthesis (8). It has also been reported that fructose feeding was more effective in inducing lipogenic enzymes than glucose feeding (12) (13) (14) . Dietary fructose, but not glucose, stimulated lipogenesis in diabetic rats (15) . Some studies indicate that fructose can induce lipogenesis in normal and also diabetic rats (11, 16) , and in another study, fructose feeding showed no significant induction in diabetic rats, but significant induction in the normal animals (17 Acetyl-CoA was extracted by homogenizing the frozen liver with 3 volumes of 5% (v/v) HClO4 and determined by the fluorometric method with the use of malate dehydrogenase (Sigma Chemical Co.) and citrate synthetase (Boehringer Co.) according to Tubbs and Garland (30) . Long-chain acyl-CoA thioesters were separated by acid precipitation and hydrolyzed to liberate free CoA as described by Saggerson and Greenbaum (31) ; the CoA was determined with the use of phospho transacetylase (Boehringer Co.) according to Abiko et al. (32) . Glucose-6-phosphate and fructose-6-phosphate, fructose-1,6-diphosphate, fructose-l-phosphate, and ma late were measured according to Lang et al., Michal et al., Eggleston et al. and Gutmann et al., respectively (33) .
RESULTS AND DISCUSSION
The body weights of normal rats fed on a high fructose, sucrose, glucose or corn starch diet for 9 days were 180-190g. Those of the diabetic rats were 130-150g which were significantly lower than those of normals (p<0.001). However, the body weights were not significantly different among the dietary groups of either the diabetic or normal rats. The liver weights per body weight were not significantly different among any of the diabetic or normal rats. Table 1 shows plasma glucose and insulin levels. In diabetic rats, the mean values of plasma glucose were 343 -439mg/dl, and the means of insulin were markedly lower as compared to the normal. The plasma glucose levels were not significantly different among the dietary groups fed on various carbohydrate diets in either diabetic or normal rats. Plasma insulin levels were not significantly different among dietary groups of normal rats. However, the levels were elevated somewhat by feeding the fructose, sucrose or glucose diet, but not by feeding starch diet. When the rats, adapted to the commercial stock diet , were fed on fat-free/high carbohydrate diets, the activities of liver glucose-6-phosphate dehydrogenase , malic enzyme and acetyl-CoA carboxylase were as shown in Fig. 1 . The activities of the lipogenic enzymes were more greatly increased in the normal rats than in the diabetic rats. Even in the diabetic state, at the 9th day of the feeding, the enzyme activities were increased up to 5-7-, 3-6-, 3-4 and 3-4-fold, by feeding fructose, sucrose, glucose and starch diets, respectively, as compared to those in rats fed on the stock diet. Fructose appears to induce the lipogenic enzymes (especially acetyl-CoA carboxylase) more than any other carbohydrate. The catalytic activity of acetyl-CoA carboxylase is known to be activated by citrate and inhibited by long-chain acyl-CoA thioesters (34). The concentrations of liver acetyl-CoA, citrate and long-chain acyl-CoA in the rats fed on high carbohy drate diets for 9 days were determined. The animals were not fasted before being killed. The citrate levels were increased by high carbohydrate diets in both normal and diabetic rats, as shown in Table 2 . The increase of the citrate level under fructose feeding was most remarkable. The acetyl-CoA levels in liver of normal rats were increased to 3.1-, 2.3-, 1.4 and 1.4-fold of those of the stock diet-fed rats by feeding the high fructose, sucrose, glucose and starch diets, respectively. The levels of citrate and acetyl-CoA of the diabetics were about two-thirds of those of the normals in all dietary groups. Both the acetyl-CoA and citrate levels were increased by the high carbohydrate diets in a change parallel to acetyl-CoA carboxylase. Therefore, some of the glycolytic enzymes could be regulated coordinately with The levels of glucose-6-phosphate, fructose-6-phosphate, fructose-i-phosphate and fructose-1,6-diphosphate in livers of diabetic rats were generally decreased as compared to the levels of the normals. It has been suggested that a decrease in glucose metabolism in diabetics is generally attributable to low levels of liver hexokinase (35). In normal rats, the levels of glucose-6-phosphate , fructose-6 phosphate and fructose-1,6-diphosphate were rather decreased by the fructose feeding, whereas the level of fructose-1-phosphate was markedly increased . When rats were fed on the high-fructose diet, the metabolic pathway of fructose was predominant with respect to that of glucose. Consequently, some of the in termediates of fructose metabolism such as acetyl-CoA , citrate and malate were 
